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Abstract We introduce a number of new methods based on sequence analysis to
test hypotheses on the de-standardization of family-life trajectories in early adult-
hood, using Fertility and Family Survey data on 19 countries. Across cohorts,
family-life trajectories of young adults have not become more turbulent. However,
in most countries family-life trajectories of young adults have become less similar
to one another and the variation in the types of family-trajectories has increased.
Contrary to expectations, no clear differences in de-standardization were observed
between countries characterized by a social-democratic welfare-state regime and
countries characterized by either liberal or conservative welfare-state regimes.
Keywords Young adulthood  Family-life trajectories  De-standardization 
Cross-national comparison  Sequence analysis
Re´sume´ Nous introduisons une varie´te´ de nouvelles me´thodes base´es sur l’ana-
lyse se´quentielle pour tester des hypothe`ses sur la de´-standardisation des trajectoires
de vie familiale au de´but de l’aˆge adulte, en utilisant les donne´es de l’enqueˆte
Fe´condite´ et Famille dans 19 pays. D’une ge´ne´ration a` l’autre, les trajectoires de vie
familiale des jeunes adultes ne sont pas devenues plus ‘‘turbulentes’’. Toutefois,
dans la-plupart des pays, ces trajectoires sont devenues de plus en plus dissemb-
lables et diversifie´es. A l’oppose´ des attentes, aucune diffe´rence claire en matie`re de
de´-standardisation n’apparaıˆt entre les pays caracte´rise´s par un syste`me de
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protection sociale et de retraite de type social-de´mocrate et ceux caracte´rise´s par un
syste`me de type libe´ral ou conservateur.
Mots-cle´s De´but de l’aˆge adulte  Trajectoire de vie familiale 
De´-standardisation  Comparaison entre pays  Analyse se´quentielle
1 Introduction
In recent decades, most Western countries have witnessed large changes in the
transition to adulthood. Young adults have postponed leaving their parental home
(e.g., Goldscheider 1997), entry into marriage and entry into parenthood (e.g.,
Lesthaeghe and Willems 1999). Not only has the timing of these events changed;
family formation has become, in many countries, a more extended sequence of
events because some demographic phenomena (cohabitation, staying childless,
living single, extra-marital parenthood) have become more accepted and practiced
(Corijn and Klijzing 2001; Liefbroer and Goldscheider 2006). It has been
suggested that these changes have led to an increased de-standardization and
increased complexity of the transition to adulthood (e.g., Shanahan 2000). Within
demography, Lesthaeghe and Van de Kaa’s (Lesthaeghe 1995; Lesthaeghe and van
de Kaa 1986; Van de Kaa 1987, 2001) description of these phenomena as
constituting a ‘Second Demographic Transition’ (SDT) has sparked lively debate.
However, despite the broad interest that these changes have generated, a generally
accepted methodology to assess their quantitative nature has not yet emerged. The
reason for this is that the changes in the lives of young adults are not confined to just
one demographic event like entering parenthood or to changes in the sequencing of a
few events like entering marriage and finishing education. Instead, these changes
affect life courses as a whole; from the set of available behavioural choices up to the
sequencing and timing of complex chains of such choices. So, we need a methodology
to study more general properties of life courses and the changes therein, rather than
just the sequencing and timing of events. In recent decades, sequence analysis, driven
by the technique of Optimal Matching, has emerged as a tool for analysing life-course
trajectories (e.g., Abbott and Tsay 2000). However, the application of these methods
in the social sciences has been widely and justly criticized (Dijkstra and Taris 1995;
Settersten and Mayer 1997; Wu 2000; Elzinga 2003, 2005).
Against this background, the aim of this article is 2-fold. First, it aims to
contribute to our understanding of the changes that occur during young adulthood
by putting them in a cross-national perspective. Second, it introduces new methods
that allow for the study of changes in demographic trajectories in a holistic fashion.
More specifically, the methods introduced in this article will allow us to answer the
following substantive research questions:
1. Have the demographic trajectories of young adults become more turbulent?
2. Have the demographic trajectories of young adults become less standardized?
3. Which types of demographic trajectories have become less common and which
types of demographic trajectories have become more common?
226 C. H. Elzinga, A. C. Liefbroer
123
To answer these questions, we use data from 19 countries that participated in the
Fertility and Family Surveys (FFS) programme. In what follows, we will first briefly
review existing ideas about changes in family-life trajectories during young
adulthood and formulate a number of hypotheses on this issue. Next, the data used
will be described, followed by a brief discussion of methods to measure changes in
family-life trajectories. After that, instead of separating the methods and results
sections, we will combine the introduction of our methods used to measure aspects
of young adults’ trajectories and the results of these methods. Finally, the main
methodological and substantive implications of our study will be discussed.
2 Hypotheses on Changes in Family-life Trajectories
Although opinions differ about the causes of the changes in the family-life
trajectories of young adults (see Van de Kaa 1994; Lesthaeghe 1995 for overviews),
few doubts exist that trajectories have become more diverse. Often, the concept of
‘individualization’ is used to summarize these changes in young adults’ life courses
(Arnett 2000; Beck and Beck-Gernsheim 1996; Buchmann 1989). However,
Bru¨ckner and Mayer (2005) have suggested that individualization is a rather vague,
sensitizing concept and that it is necessary to be more specific about the nature of
these changes to arrive at testable hypotheses. They distinguish three more specific
concepts that could be useful in arriving at such hypotheses. De-institutionalization
refers to the process whereby the social and temporal organization of the life course
becomes less guided by normative, legal or organizational rules. This concept
is particularly useful if studying sequences of events in several different life-
domains. It implies that the order of events becomes less clear and that the
likelihood of experiencing multiple events or combining multiple roles increases.
De-standardization means ‘that life states, events and their sequences can become
experiences which either characterize an increasingly smaller part of the population
or occur at more dispersed ages and with more dispersed durations’ (Bru¨ckner and
Mayer 2005, pp. 32–33). This concept is particularly useful if studying changes
within specific life-domains, like family life. It implies that life courses become less
similar and that the domination of specific types of life courses becomes weaker.
Finally, differentiation is, according to Bru¨ckner and Mayer (2005, p. 33), the
process whereby the number of distinct stages or states increases. If differentiation
occurs in the family life course of young adults, it implies that the number of
family-related states that young adults occupy increases.
Bru¨ckner and Mayer’s overview offers a useful starting point to formulate
hypotheses about the changes in family life in Europe. Differentiation implies that
the number of family-related states during young adulthood has increased. The
emphasis on the rise of new types of living arrangements suggests that this process
may tap some of the important changes that are occurring in Western societies. But
there is more than just an increase in distinct states: as partnerships are more easily
established and dissolved, we observe an increase in distinct sub-patterns of family-
life trajectories, such as intermittent spells of living single and living with a partner,
whether married or unmarried. We use the term ‘turbulence’ (to be defined more
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precisely in Section 4.1) to capture this volatile and haphazard nature of the process
of differentiation. Therefore, our first hypothesis is:
• Across cohorts, an increase in the turbulence of the family-life trajectories of
young adults is to be expected (H1: turbulence hypothesis).
The concept of de-standardization implies that life courses of young adults
become less similar to one another and that the domination of specific life courses
becomes weaker. Although related, this concept includes two aspects that can be
distinguished analytically. The first aspect is that life courses become less similar to
one another. Applied to the family-life trajectories of young adults, this leads to the
second hypothesis:
• Across cohorts, the family-life trajectories of young adults are expected to
become more dissimilar to each other (H2: dissimilarity hypothesis).
The second aspect of the concept of de-standardization is the weakening
domination of specific life courses. Applied to family-life trajectories during young
adulthood this implies a weakening of the domination of trajectories characterized
by early marriage and parenthood. Other types of trajectories, like a postponement
trajectory characterized by late marriage and parenthood, or trajectories that include
unmarried cohabitation, union dissolution and extra-marital parenthood should
become more popular. As a result, the variation in family-life trajectories is bound
to increase. Therefore, the third hypothesis to be tested is:
• Across cohorts, the domination of one specific type of family trajectory during
young adulthood diminishes and a variety of different family-life trajectories
becomes more prevalent (H3: variety hypothesis).
Until now, we have assumed that processes of de-standardization occur
throughout the Western world. However, comparative studies suggest that large
cross-national differences in the family-life trajectories of young adults exist (Corijn
and Klijzing 2001; Liefbroer and Goldscheider 2006). Esping-Andersen’s (1990,
1999) well-known typology of welfare-state regimes could be useful in generating
hypotheses about this issue. Esping-Andersen (1990) originally distinguished three
types of welfare-state regimes: social-democratic, conservative and liberal. In
social-democratic welfare-state regimes, individuals rely predominantly on the State
for social benefits in times of need. In liberal welfare-state regimes the market is the
dominant provider of benefits, whereas in conservative regimes the family is viewed
as the main provider of social benefits in times of need. For our purpose, the key
distinction is between social-democratic regimes on the one hand and the two other
regimes on the other. Within the social-democratic regime type, social benefits are
provided by the State, largely irrespective of a person’s social position. As a result,
these benefits weaken the reliance of the individual on the family and thus facilitate
autonomous behaviour. This is less the case in conservative and liberal welfare
regimes. In these regimes, benefits are either targeted specifically to (traditional)
families or are rather marginal, leading to a forced reliance on family. This suggests
that the processes of de-standardization and differentiation are probably further
advanced in countries that can be classified as social-democratic than in countries
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that can be classified as either liberal or conservative. In later work, a separate
Mediterranean welfare-state regime, characterized by a very rudimentary welfare
system and thus by extremely strong reliance on the family, has been distinguished
(Esping-Andersen 1999; Gelissen 2001). It can be expected that processes of
de-standardization and differentiation will not have advanced very far in these
countries. An additional reason for low levels of de-standardization and differen-
tiation in Mediterranean countries could be that the position of the Catholic (and
Orthodox) Church, with its rather strict moral teaching on family matters, is still
relatively strong in these countries. Finally, the typology remains silent about the
position of Eastern European countries, at least before the fall of the Iron Curtain.
On the one hand, one could argue that Communist ideology, with its emphasis on
large-scale state-provision, would stimulate rather de-standardized and differenti-
ated family-life trajectories. However, in practice most Communist states were
characterized by strong normative constraints on individual behaviour, suggesting a
relatively low level of de-standardization and differentiation. In addition, in some
Communist countries, like Poland and Lithuania, the influence of the Catholic
Church, with its strict teaching on family issues, was strong during the Communist
era as well. Based on these considerations, it is possible to formulate a fourth
hypothesis:
• Turbulence, dissimilarity and variety will be greatest in countries that can be
classified as belonging to the social-democratic welfare-state regime, followed
by countries characterized by liberal and conservative welfare-state regimes.
Turbulence, dissimilarity and variety are lowest in countries characterized by a




Data that allow the study of the transition to adulthood in a cross-national
perspective are scarce. The dataset most widely used for this purpose is the Family
and Fertility Survey, carried out in 25 countries between 1988 and 1999 by the
national statistical offices under supervision of UN-ECE (see Fussel and Gauthier
2005; Corijn and Klijzing 2001 for examples). More information on the data
collection and an evaluation of the quality of these data is provided by Festy and
Prioux (2002). An advantage of this dataset is that it allows the comparison of a
large number of Western countries, including some developed countries outside
Europe. A disadvantage is the fact that relatively recent birth cohorts are not
included, which makes it impossible to study change in the trajectories into
adulthood for cohorts experiencing these transitions since the 1990s.
Data from six of the 25 countries were excluded for methodological or practical
reasons. For some countries, information on the timing of some relevant events, like
unmarried cohabitation, was missing, whereas for others the data were not available
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to us at the time of the analysis. Thus, we included data from 19 countries, 12 of
which already belonged to the Western world before the end of the Cold War, and 7
that were under a Communist regime dominated by the former USSR. In order to
study trajectories that cover most of young adulthood, we selected respondents who
were 30 years or older at the date of interview. In addition, we selected women
only. Data on men are available for a smaller number of countries. In addition,
family formation events generally take place earlier in the life course of females and
we do not want evidence on de-standardization to be blurred by gender differences
in timing. For each country, four birth cohorts (1945–1949, 1950–1954, 1955–1959
and 1960–1964) were defined. Since the variation in the year in which the data were
collected, we could construct datasets covering all four cohorts for 11 countries
only. For the other eight countries, we have data on three consecutive cohorts. The
final sample sizes and cohortal fractions are shown in Table 1.
In all countries, full event histories on childbearing and union formation were
collected. Using these histories, a respondent’s family status for each month
between the ages of 18 and 30 was calculated, leading to a trajectory of 144
consecutive family-life statuses. In constructing these trajectories, we distinguished
six family formation states, three of which pertain to the spell before entering
parenthood: living single (S), living together unmarried (U) and living together
Table 1 Number of respondents per country and proportion of respondents per cohort
1945–1949 1950–1954 1955–1959 1960–1964 Total N
Austria 0.216 0.223 0.260 0.301 2,499
Canada 0.189 0.222 0.267 0.322 2,370
Czech Republic – 0.162 0.422 0.415 708
Estonia 0.252 0.262 0.254 0.231 1,227
Finland 0.343 0.325 0.332 – 2,263
France 0.201 0.258 0.307 0.234 1,915
Hungary – 0.313 0.447 0.240 1,953
Italy 0.192 0.258 0.267 0.283 2,895
Latvia 0.188 0.261 0.280 0.272 1,738
Lithuania 0.198 0.239 0.261 0.302 1,704
Netherlands – 0.362 0.383 0.255 2,590
New Zealand 0.207 0.245 0.287 0.262 1,758
Norway 0.293 0.336 0.371 – 1,865
Poland 0.295 0.360 0.344 – 2,176
Portugal 0.127 0.270 0.253 0.350 2,594
Slovenia – 0.301 0.344 0.355 1,593
Spain 0.155 0.218 0.295 0.332 2,249
Sweden 0.335 0.323 0.341 – 1,989
USA – 0.292 0.354 0.354 6,066
4,2140
For some countries, there are no data for either the first or the last cohort. Countries are ordered
lexicographically
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married (M). Each of these codes can be extended with a C, meaning that the
woman is living together with at least one child as well. So, a life course could look
like the sequence S/20 M/30 MC/94, meaning that the woman lived single for
20 months, then lived together with a husband for 30 months and finally gave birth
to her first child while still living together with a husband; the last status remaining
unchanged, at least for the remaining 94 months.
3.2 Methods of Studying Sequences and Trajectories
To test the hypotheses formulated in Section 2, a methodology and quantification is
needed that focus on sequences as a whole. A number of such methods exist and have
been applied to demographic sequences. For example, a very simple method to study
(change in) standardization is to count the (change in the) number of distinct
trajectories or to measure changes in classification of trajectories. Examples of such
methods can be found in e.g., Liefbroer and De Jong Gierveld (1995), Mouw (2005)
and Wu and Li (2005). Of course, such simple methods cannot take differences in
duration into account, simply because there are too many. A classification method that
explicitly uses durations of a limited number of (possibly overlapping) properties is the
monothetic division algorithm, a top-down hierarchical clustering technique proposed
by Piccarreta (1998) that was applied in demography by Billari and Piccarreta (2005)
and Mouw (2005). However, as is the problem with most hierarchical methods, it is
very difficult to specify the overall loss-function minimized. Optimal Matching
(Abbott 1984; Abbott and Tsay 2000) fully exploits the sequential structure of life-
course trajectories. However, the metric representation it generates is hard to interpret
in social science applications, it does not handle durations in a straightforward and
meaningful way and it is unclear how to define similarity from the distances calculated
(e.g., Dijkstra and Taris 1995; Wu 2000; Elzinga 2003, 2005).
As this succinct overview makes clear, existing methods to study trajectories
suffer from serious limitations. In this article, we will introduce a number of
alternative methods that make full use of the available information on trajectories
and measure the similarities and dissimilarities between trajectories in a statistically
and theoretically appealing way. For each of the three aspects of de-standardization
(turbulence, dissimilarity and variety), one specific method will be proposed. These
three methods will be introduced and applied in separate sections. Each section has
the same structure. First, the respective method will be introduced in a rather
informal way. Subsequently, the method will be applied in order to test our
hypotheses about trends in de-standardization of family-life trajectories.
4 Turbulence of Family-life Trajectories
4.1 Developing a Measure of Turbulence
Our first hypothesis states that the level of turbulence in family-life trajectories
increases across cohorts. This hypothesis mirrors the idea, to be found in e.g.,
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Shanahan (2000), Mills (2004), Bru¨derl (2004) and Bru¨ckner and Mayer (2005),
that de-standardization comes with increasingly turbulent sequences, ‘turbulence’
implying an increasing number of transitions and/or an increasing number of
distinct states and/or increasing variation in the timing/duration of events. However,
to allow a formal test of our first hypothesis, a more precise and quantified definition
of turbulence in categorical time series is needed.
The concept of ‘turbulence’ is well known in hydrodynamics, where it refers to a
property of flow. A flow is turbulent if its speed and direction are unstable, i.e.,
changes rapidly and irregularly. Categorical time series like life courses also consist
of flows of events or states in time. We will consider series that have many distinct
states and many state changes as being more turbulent than series with fewer
distinct states and/or fewer state changes. This implies that the substantive meaning
of the various states involved does not play a role in determining the amount of
turbulence of the categorical time series. So, restricting ourselves to the life course
domain, we consider the series ‘‘S, M, MC’’ as being equally turbulent as the
trajectory ‘‘U, UC, SC’’ since they have the same number of (distinct) states. So, our
concept of turbulence will pertain to the general structure of the time series and not
to the degree in which a particular series departs from what is, or is thought to be,
the ‘standard trajectory’. This ensures that the concept of turbulence will equally
apply to time series from different societies or different epochs. As we mentioned
before, turbulence not only pertains to the number and kinds of events occurring in
the trajectory. The time spent in the various states and the variation of these
durations will also play a role. However, we will first pay attention to the ways in
which the states as such determine turbulence. Once we have precisely defined this,
we will return to the durations of the states and discuss how to incorporate these too.
To start with, let us consider three different family-life trajectories:
x = S, U, M, MC y = S, U, S, M z = S, U, M, S.
Each of these series consists of four events. However, more different events
occur in x than in y or z, since in y and z, the state S repeats. Therefore, we consider
x to be more turbulent than either of the trajectories y or z. But y and z have the same
number of events and the same number of distinct events. Still, we do not consider
these two trajectories to be equally turbulent because after S occurred, it takes more
events in z to return to S than in y. Therefore, we consider z to be more turbulent
than y: more different things happen in z before S is encountered again. More
generally, we will say that turbulence increases with an increase in the average
number of states before the next repetition of a state is encountered. If such a
repetition is never encountered, as in sequence x, turbulence is maximal given the
length, i.e., the number of states, of the sequence. However, determining this
average number is far from straightforward. Fortunately, the average number of
states before a next repetition is encountered is monotone with the number of
distinct subsequences and the latter quantity appears to be fairly easy to determine.
So, we operationalize turbulence as the number of distinct subsequences and
therefore concisely discuss the formal concepts of ‘sequence’ and ‘subsequence’
first.
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Let A denote an alphabet, i.e., a set of states. Sequences x are constructed by
taking copies from the elements of A and concatenating the copies taken: the
sequence x ¼ x1x2. . .xk with xi 2 A is said to be of length k. A sequence u is said to
be a subsequence of x if all the states of u appear in x and in the same order, and we
write u 2 x to denote this fact. So, the sequence u = S, M is a subsequence of x, y
and z and the reader notes that it is embedded twice in y. We will write /ðxÞ for
the number of distinct subsequences of a sequence x. A special subsequence is the
empty subsequence k, which is a subsequence of every sequence. Note that, because
of the definition of subsequence, every sequence is a subsequence of itself. Hence,
/ðkÞ ¼ 1 and /ðxÞ 1. So defined, it is readily verified by listing and enumerating
that, for the above example sequences, we have1
/ðxÞ ¼ 16 [ /ðzÞ ¼ 15 [ /ðyÞ ¼ 14;
and indeed, the ordering of the /-numbers reflects the ordering of the turbulences as
discussed. The increase of /ðxÞ with increasing length of x may be more than
exponential. To avoid excessively large figures, Elzinga (2006) proposes to use the
quantity
0 TðxÞ ¼ log2 /ðxÞ; ð1Þ
as a measure of turbulence of sequences without durations. Effectively, this yields
TðxÞ ¼ 4 [ TðzÞ ¼ 3:91 [ TðyÞ ¼ 3:81, which still reflects the ordering discussed
above.
The above measure does not yet take the duration of each subsequence into
account. To include duration into our concept of turbulence, some additional
decisions have to be taken. We will consider a family-life trajectory of the form
S/10 U/2 M/132 as being less turbulent than the trajectory S/48 U/48 M/48; in the
first sequence, time was predominantly spent in the state M and only brief periods
were spent in other states, whereas in the second sequence, equal amounts of time
were spent in all states. Now observe that the variance of the times spent in
the states is quite large in the first, less turbulent sequence whereas in the second,
more turbulent sequence, this variance equals 0. So turbulence increases with a
decrease in the variance of the times spent in the states. Let s2t denote the variance of
the state-durations and s2t;max the maximum of that variance given the total duration
of the sequence. Then Elzinga (2006) proposes to use
TðxÞ ¼ log2 /ðxÞ 
s2t;maxðxÞ þ 1
s2t ðxÞ þ 1
 !
; ð2Þ
with s2t;max ¼ ðn  1Þð1  tÞ2 and t denoting the average of the state-durations of the
sequence x, as a measure of turbulence that takes the durations into account. As
1 For many reasons it is convenient to consider the empty sequence k as being a subsequence of every
conceivable sequence. With this in mind, a paper-and-pencil exercise will convince the reader that the
number of distinct subsequences of S U S M indeed equals 14. However, calculating the number of
subsequences for longer sequences is very time-consuming. A description of a simple algorithm to
determine the number /ðxÞ of distinct subsequences of a sequence x is available from the first author
on request.
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specified in (2), T(x) will increase with decreasing variance of the durations of the
states and it will not be sensitive to the specific time scale used. Hence, with T(x) as
defined in (2), the sequence property of turbulence is quantified such that the
sequencing of the states and the variance of their durations is taken into account.
4.2 Empirical Results on Turbulence
The turbulence measure defined in (2) can be used to calculate the average
turbulence of the family-life trajectories of women, per country and per cohort, and
to test our hypothesis that the turbulence will increase across cohorts. The results are
presented in Table 2.2 It turns out that the countries can be divided into three
groups, based on the cross-cohort trends in average turbulence. In ten countries,
average turbulence is more or less stable across cohorts. Most of these countries are
formerly Communist ones, but this group also includes Spain, The Netherlands and
Sweden. In seven countries, an increase in average turbulence is observed. These
countries are Canada, Austria, Norway, Finland, USA, France and New Zealand.
Most surprisingly, in two countries (Portugal and Italy) a decrease in average
turbulence across cohorts is observed. Therefore, no clear support for our first
hypothesis is found. Although individual family-life trajectories are becoming more
turbulent in a minority of countries, in many countries no increase in turbulence or
even a decrease in turbulence is observed.
Our fourth hypothesis suggests that turbulence will be highest in countries that
can be classified as belonging to the social-democratic welfare-state regime,
followed by countries characterized by liberal and conservative welfare-state
regimes, and with Mediterranean and former Communist countries having the
lowest levels of turbulence. The results in Table 2 show that the ordering of
countries partly conforms to expectations: there seems to be a divide between the
Mediterranean and former Communist countries on the one hand and the other
countries on the other. However, no clear difference is evident between countries
belonging to the social-democratic welfare regime and those belonging to liberal
and conservative regimes.
5 Similarity of Family-life Trajectories
5.1 Developing a Measure of Similarity
The second hypothesis states that, across cohorts, the family-life trajectories of
women become more dissimilar to one another. Perfect similarity would imply that,
in each cohort and in each country, only one sequence of states suffices to represent
the family-life trajectories of all women. Of course, this sequence of states could be
2 In this article we use bootstrapped confidence intervals of a type that is generally known as BCa: ‘‘bias-
corrected accelerated’’. An explanation of this particular type of confidence intervals is beyond the scope
and purpose of the present article; for a discussion of BCa-intervals, the interested reader is referred to
Efron and Tibshirani (1994) or Davison and Hinkley (1997).
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different for different cohorts and different countries. Evidently, this is not what we
find. In our samples, the number of observed sequences varies from 16 amongst
Portuguese women born between 1945 and 1949 to 305 amongst US women born
between 1960 and 1964. The amount of diversity in family-life trajectories can be
illustrated by comparing the US and Italy. The same three sequences that allow for
classification of 90% of all Italian women born between 1945 and 1949, represent
less than 35% of US women born between 1960 and 1964. Interestingly, in both
countries the highest fraction for both cohorts pertains to the ‘traditional’ S M MC
sequence. However, this proportion is much bigger in Italy (.70) than in the USA
(.20).
There are several ways to quantify dissimilarity of trajectories. The most simple
way would be to merely count the number of distinct trajectories occurring in a
cohort (e.g., Wu and Li 2005) and to observe if and how this number changes over
time and/or across cohorts. However, a major drawback of this number is its
insensitivity to the prevalence of the trajectories counted. A measure sensitive to
prevalence is the entropy of the distribution of trajectories.3 Indeed, Bru¨derl (2004)
Table 2 Average turbulence TðxÞ per country per cohort
1945–1949 1950–1954 1955–1959 1960–1964
Portugal 4.602 4.529 4.289 4.263
Italy 4.701 4.663 4.353 4.371
Poland 4.697 4.687 4.593
Spain 4.613 4.897 4.924 4.698
Hungary 4.819 4.848 4.917
Czech Republic 4.939 4.893 5.006
Slovenia 4.812 4.733 5.007
Lithuania 5.007 4.886 5.151 5.057
Latvia 5.158 5.226 5.405 5.246
Canada 4.725 4.993 5.273 5.437
Austria 5.007 5.133 5.217 5.457
Norway 5.024 5.148 5.511
Finland 4.902 5.352 5.527
Estonia 5.448 5.617 5.804 5.549
USA 5.264 5.414 5.685
Netherlands 5.681 5.879 5.827
Sweden 5.823 5.828 5.879
France 5.028 5.175 5.513 5.896
New Zealand 5.450 5.384 5.817 6.142
Boldface is used to indicate that the change over cohorts is significant as evidenced by non-overlapping
90% confidence intervals
Countries are ordered according to the average turbulence of the last cohort available
3 For an introduction into the properties of entropy and related measures, the reader is referred to Cover
and Thomas (1991).
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used the entropy measure to show that the variation of the distribution of trajectory-
classes increases over time. Also, Fussell (2005) used entropy to demonstrate
variation in early adult life courses. Unfortunately, by using entropy, one ignores an
important aspect of variability in sequences: the durations of the states within
sequences. Ideally, one would want a method to measure similarity of trajectories
that can handle durations. However, handling duration is complex and how to deal
with its added complexity is one of the central debates in life-course research (Abott
1984; Abbott and Tsay 2000; Settersten and Mayer 1997; Wu 2000; Elzinga 2003;
Billari and Piccarreta 2005; Mouw 2005). Therefore, before presenting our measure
of dissimilarity of family-life trajectories, some comments on the issue of handling
duration are in order.
In the present context, durations can be defined as a vector of quantities. In
principle, the way to deal with variation between vectors is clear-cut: we consider
their distance or, if the vectors are on the surface of a unit-sphere, their similarity or
angle. If there is little variation amongst a set of vectors, their average distance or
angle will be small and all angles or distances will vanish if all the vectors are
identical. So, for the pair of sequences ‘S/24 M/60 MC/60’ and ‘S/56 M/12 MC/76’,
we could calculate the squared Euclidean distance between the duration vectors
(24,60,60) and (56,12,76) as the sum of the squared differences ð24  56Þ2 þ    ¼
2584. Thus, the computation of Euclidean distance between such duration-vectors
amounts to comparing coordinate differences pertaining to the time spent in
corresponding states. However, in sequence analysis, a number of additional
problems arise if one wants to take the duration of states into account. Consider, for
instance, the pair of sequences ‘S/24 M/60 MC/60’ and ‘U/56 S/12 MC/76’. In this
case, it is not so clear how to compare the vectors because most duration-differences
pertain to different states: the quantity (24–56)2 is the squared difference between
time spent living single and time spent cohabitating. So, it may seem desirable to
consider vectors with as many coordinates as we have distinct states, each
coordinate representing the time spent in a fixed state. This would certainly ensure
that we would only compare durations of the same state when calculating distances.
But this procedure would still leave us with a problem. Consider the pair ‘S/72 U/
72’ and ‘S/36 U/36 S/36 U/36’. The distance between the duration vectors would be
zero since in both life courses equal amounts of time are spent in equal states and we
would have to conclude that we have no variation in durations for this small set of
life courses.
Apparently, the problem is that it does not make sense to look at durations
without taking the sequencing of states into account at the same time. So, we need a
metric to compare sequences that takes the ordering of the states and their duration
into account simultaneously. What such a metric should look like for social science
categorical time series is a much debated subject (e.g., Settersten and Mayer 1997;
Wu 2000; Elzinga 2003; Billari and Piccarreta 2005; Mouw 2005). In the social
sciences, Optimal Matching (OM), introduced by Abbott (1984; Abbott and Tsay
2000) is the most popular metric to evaluate the level of similarity between
categorical time series, but its usefulness is subject to much debate. In particular,
two fundamental criticisms have been raised. The first of these criticisms boils down
to the fact that the metric of OM implies a geometry of sequence representation that
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has no interpretation in the social sciences. The second criticism amounts to saying
that OM does not handle durations in a logical way. Still, OM-distances seem to
work quite well in practice: sequences that are quite similar are assigned small OM-
distances and sequences that are very different are assigned large differences.
Indeed, despite the criticisms that have been raised, OM has been successfully
applied to the analysis of partnership histories (Bru¨derl 2004) and labour market
entry sequences (Bru¨derl and Scherer 2006; Brzinsky-Fay 2006) for example.
Recently, Elzinga (2005) suggested a quite different metric that has a natural
interpretation and handles durations in a more consistent way. We concisely discuss
it here since we will use it to handle the problem of dealing with dissimilarity in a
way that includes variability of timing. If u 2 x and u 2 y, we say that u is a
common subsequence of x and y and we write u 2 Sðx; yÞ where S(x,y) denotes
the set of common subsequences of the pair (x,y). A particular subsequence may
be embedded more than once in x: for example, if x ¼ S U M S U, the
subsequence u ¼ S U is embedded three times in x. We then write xj ju ¼ 3. We




xj ju  yj ju: ð3Þ
Thus, m(x,y) depends upon the number of common subsequences of x and y,
weighted by the frequency of occurrence of these subsequences in both x and y. The
distance dm(x,y) is now defined as the number of non-common subsequences of both
x and y, weighted by the frequency with which they occur in either sequence:
0 dmðx; yÞ ¼ mðx; xÞ þ mðy; yÞ  2mðx; yÞ: ð4Þ
This metric implies a mapping of each sequence x to a vector x such thatﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
mðx; xÞp corresponds to the length of that vector and such that ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃdmðx; yÞp
corresponds to the Euclidean distance between the vectors x and y. The quantity
0 smðx; yÞ ¼ mðx; yÞﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
mðx; xÞ  mðy; yÞp  1; ð5Þ
corresponds to (the cosine of) the angle between the vectors. If x and y have no
common subsequences, distance is maximal and m(x,y) = 0, and if x = y, all
subsequences of x occur equally often in y hence m(x,x) = m(y,y) = m(x,y) in which
case sm(x,y) = 1. Therefore, the natural interpretation of the quantity sm(x,y) is that
of the similarity between the sequences x and y. The metric as defined in (4) is easily
extended to handle durations in a straightforward way, essentially by replacing each
product xj ju  yj ju as appearing in (3) by a sum of products of associated durations.
We will not further dwell upon these technicalities; for details and algorithms, the
reader is referred to Elzinga (2005).
With the similarity-index as defined in (5), we have a way of quantifying the
degree of standardization while taking differences in timing or duration into
account. The degree of standardization within a set of sequences can be defined as
the average of the similarities between all pairs of sequences. If the average
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similarity is close to 1, standardization is high and if close to 0, standardization is
low. So quantified, standardizations of different sets of sequences are directly
comparable since the similarity-index is unit-free.
5.2 Empirical Results on Similarity
To test the hypothesis that the family-life trajectories of young adults become less
similar across cohorts, we calculated the average similarity between the sequences
from every cohort and each country using the similarity index defined in (5). The
results are presented in Table 3. Substantively, a number of interesting observations
can be made on this table. In line with the similarity hypothesis, average similarity
is decreasing over time in the vast majority of countries. We calculated bootstrapped
90%-confidence intervals for the figures in Table 3; it appears that only in four—
formerly Communist—countries this increase is not significant. These countries are
Poland, Lithuania, the Czech Republic and Latvia. In all other countries, the
similarity of family-life trajectories has decreased if one compares women born
between 1945 and 1949 with women born between 1960 and 1964. Therefore, in the
great majority of countries, the similarity hypothesis is supported.
Table 3 Average similarity per cohort per country
1945–1949 1950–1954 1955–1959 1960–1964
Polanda 0.594 0.589 0.574
Lithuaniaa 0.596 0.567 0.536 0.553
Czech Republica 0.501 0.505 0.526
Spain 0.645 0.646 0.596 0.499
Italy 0.621 0.593 0.496 0.497
Hungary 0.522 0.506 0.434
Latviaa 0.462 0.445 0.461 0.425
Portugal 0.491 0.486 0.459 0.418
Slovenia 0.522 0.436 0.380
Netherlands 0.475 0.384 0.351
Finland 0.437 0.372 0.323
Norway 0.517 0.425 0.311
Estonia 0.326 0.277 0.278 0.263
Austria 0.405 0.348 0.282 0.255
Canada 0.357 0.301 0.279 0.247
New Zealand 0.459 0.337 0.268 0.218
France 0.413 0.370 0.254 0.218
Sweden 0.258 0.234 0.226
USA 0.251 0.222 0.204
a Differences between cohorts are not significant
Countries are ordered according to the similarity within the last cohort available
238 C. H. Elzinga, A. C. Liefbroer
123
Our fourth hypothesis suggests that the level of similarity of family-life
trajectories of young adults differs between countries belonging to different welfare-
state regimes. This hypothesis is partially confirmed. Family-life trajectories of
young adult women are clearly less similar to each other in countries belonging to
the social-democratic, liberal and conservative welfare-state regimes than in either
Mediterranean countries or in former Communist countries. At the same time, no
differences are observed in the level of similarity of family-life trajectories between
countries belonging to the social-democratic, liberal and conservative welfare-state
regimes. Most striking is that the Scandinavian countries do not clearly stand out
with regard to their level of similarity. Although Sweden is almost top of the board,
the similarity of family-life trajectories in Finland and Norway is not very high
compared to other Western countries. The position of the USA may be one of the
most surprising results of this analysis. Of all countries included in this study,
family-life trajectories of US female young adults are least similar to one another.
6 Variation in Types of Family-life Trajectories
6.1 Developing a Measure of Variation
In this section we will focus on our third hypotheses which states that, over time,
there will be increasing variation in the types of family-life trajectories. Evidently,
testing this hypothesis requires a typology or classification of family-life trajectories
that makes sense both theoretically and empirically, a method to assign the
trajectories of each respondent to one of the types, and a method to calculate the
level of variation in types. Each of these issues will be discussed in turn.
An important distinction between different strategies for assigning trajectories to
classes is whether the strategy uses an inductive approach or rather a deductive one.
One inductive method for obtaining such a classification is to apply a divisive or an
agglomerative algorithm directly to the sequences. Indeed, Piccarreta (1998; Billari
and Piccarreta 2005) proposed a divisive algorithm that is applicable to sequence
data and the method was recently applied by Mouw (2005) to analyze transition
sequences of young American adults. However, the problem with such hierarchical
methods is that the objective function minimized, i.e., the definition of cluster or
class, changes at each and every step of the algorithm. Another inductive approach
for constructing a typology would be to calculate distances between the family-life
trajectories according to Eq. 4 and use the resulting distance matrix to separate the
trajectories into disjoined sets through some method of cluster analysis. This method
has a number of drawbacks. First, it would prove to be quite some computational
challenge: we have 42,140 trajectories, implying some 8 · 108 distances to use in a
single cluster analysis. Even if the sheer size of this task were not a problem, we
would have to choose a particular cluster-definition and an algorithm to evaluate the
corresponding loss-function. Furthermore, it would be difficult to decide on the
number of clusters or classes to separate, although there are some stopping rules
generally believed to generate satisfying results (Milligan and Cooper 1985;
Tibshirani et al. 2002). Finally, if we have to cluster per country, it is quite likely
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that the resulting classification will differ from country to country, making cross-
national comparisons problematic.
Due to these objections to inductive methods, we prefer a more deductive method
in which we define a typology of family-life trajectories, and decide on a method for
assigning each empirically observed trajectory to one of these predefined types. In
practice, we added a set of template-trajectories {yk} (to be discussed shortly) to our
data, the observed trajectories {xi}, and assigned each of the observed trajectories to
the template-trajectory to which it is closest, the distance being measured through
Eq. 4. This procedure generates a classification C = {Cj} consisting of k classes,
defined by





To arrive at a measure of variation, we write pj for the proportion of observed
sequences assigned to class Cj. If, for a particular cohort or country, there is no
variation in the type of family-life trajectory, implying that all trajectories belong
to one and the same type, then pj = 1 for one class and pi = 0 for all other classes. If,
on the other hand, variation of types is maximal, this means that all classes must
have been assigned an equal number of trajectories and hence that pj ¼ 1=k, where k
denotes the number of classes. A number that measures the amount of variation or





Since the maximum of HC depends upon the number of classes k, we prefer to use
the relative entropy
0 h ¼ HC= logðkÞ 1;
which reaches its upper bound of 1 in case of maximal variation, i.e., when the
distribution {pj} is uniform. Formulated in terms of relative entropy, our third
hypothesis implies that relative entropy h should increase across cohorts.
Of course, the proposed approach makes sense if, and only if, the set of templates
{yj} is well chosen. A set of templates can be chosen both on substantive and on
empirical grounds. In this case, we decided to develop a set of k = 7 templates that
jointly reflect many of the changes that are part of the Second Demographic
Transition. These template-trajectories are presented in Table 4.
The first two templates, labelled Traditional Early Motherhood (TEM) and
Traditional Late Motherhood (TLM), represent traditional modes of family
formation based on the sequence S M MC, the difference between the two being
that in TLM, motherhood is postponed. The second pair of templates represents
non-traditional family formation in the sense that in both templates, a substantial
spell of cohabitation takes place. In Modern Late Motherhood (MLM), cohabitation
is transformed into marriage before entering motherhood, whereas in Alternative
Late Motherhood (ALM) motherhood is entered while the couple is cohabiting
unmarried. The third pair of templates was constructed around the dissolution of
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partnerships. The first one of these, labelled Sequential Cohabitation (SCO) focusses
on the dissolution of a first, relatively brief spell of unmarried cohabitation, whereas
the second one, labelled Parenthood Dissolution (PDI), represents the breaking up
of the traditionally formed family. Finally, we added a template in which women do
not start their family formation process during young adulthood. This template
is called Singlehood (SIN), and is represented by a continuous spell of 144 months
in the state of singlehood.
To empirically check for the relevance, usefulness and sufficiency of this set of
templates, we ran K-means cluster analysis with the minimal distance criterion
(Hartigan 1975) per country and cohort, with the number of clusters varying from
three to ten. In all countries, using the Calinski–Harabasz coefficient as a stopping
rule, five to eight clusters that closely resemble the templates as defined in Table 4
were found.
6.2 Empirical Results on Variation
Based on the method described in Section 6.1, we assigned each individual
trajectory to one of the templates defined in Table 4. The results of this analysis
consist of a vast amount of data, since we have a total of 67 cohorts. Since our main
interest is in cross-cohort changes, we will present the proportion of respondents
that are assigned to each template for the oldest and the youngest cohort in each
country only. The results are presented in Table 5.
A first observation to be made from Table 5 is that TEM, implying early
marriage, shortly afterwards followed by motherhood, is by far the most popular
template amongst the oldest birth cohorts in almost all countries. Estonia and
Sweden are the only exceptions. In eight countries, even the majority of the oldest
cohort is classified in this template. Across cohorts, however, TEM declines in
popularity in all countries, except in Poland, the Czech Republic and Estonia. In six
countries, TEM even loses its position as the most popular template. In Norway,
Austria, the Netherlands, Finland and New Zealand, the position of most popular
template is occupied by MLM, implying a postponement of parenthood and the
introduction of a spell of premarital cohabitation. The TLM-template, implying
postponed marriage and motherhood, but no cohabitation, is particularly popular,
Table 4 Template life courses and their acronyms
Description Acronym
Traditional early motherhood TEM S/48 M/24 MC/72
Traditional late motherhood TLM S/60 M/60 MC/24
Modern late motherhood MLM S/60 U/24 M/36 MC/24
Alternative late motherhood ALM S/60 U/60 UC/24
Sequential cohabitation SCO S/48 U/24 S/12 U/60
Parenthood dissolution PDI S/48 M/24 MC/36 SC/36
Singlehood SIN S/144
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Table 5 Proportion of respondents who are assigned to specific templates, by country and birth cohort
Country, cohort TEM TLM MLM ALM SCO PDI SIN
Poland, 1945–1949 .62 .15 .01 .01 .00 .08 .12
Poland, 1955–1959 .61 .14 .01 .02 .01 .12 .11
Hungary, 1950–1954 .61 .11 .04 .02 .01 .15 .07
Hungary, 1960–1964 .57 .09 .07 .04 .04 .12 .07
Lithuania, 1945–1949 .58 .17 .04 .01 .01 .09 .11
Lithuania, 1960–1964 .54 .13 .06 .03 .02 .11 .11
Czech Republic, 1950–1954 .48 .16 .12 .03 .01 .13 .07
Czech Republic, 1960–1964 .50 .11 .15 .02 .01 .15 .06
Portugal, 1945–1949 .54 .19 .00 .10 .00 .06 .10
Portugal, 1960–1964 .47 .21 .00 .11 .01 .06 .13
Spain, 1945–1949 .54 .21 .01 .01 .01 .06 .16
Spain, 1960–1964 .41 .25 .05 .02 .03 .08 .18
Slovenia, 1950–1954 .58 .07 .11 .03 .01 .15 .06
Slovenia, 1960–1964 .40 .08 .17 .17 .04 .09 .05
Italy, 1945–1949 .61 .21 .02 .01 .00 .04 .11
Italy, 1960–1964 .39 .25 .03 .01 .03 .05 .24
Latvia, 1945–1949 .44 .11 .14 .03 .02 .13 .13
Latvia, 1960–1964 .39 .09 .18 .05 .04 .18 .08
Norway, 1945–1949 .51 .14 .07 .02 .04 .14 .08
Norway, 1955–1959 .23 .08 .27 .08 .13 .13 .07
Austria, 1945–1949 .45 .14 .10 .05 .03 .16 .08
Austria, 1960–1964 .22 .08 .25 .15 .10 .12 .07
Canada, 1945–1949 .48 .21 .02 .02 .03 .12 .12
Canada, 1960–1964 .20 .19 .11 .09 .12 .15 .14
USA, 1950–1954 .29 .16 .10 .06 .06 .22 .11
USA, 1960–1964 .20 .13 .14 .13 .08 .22 .11
The Netherlands, 1950–1954 .42 .21 .16 .02 .07 .07 .07
The Netherlands, 1960–1964 .18 .14 .36 .05 .15 .05 .08
France, 1945–1949 .48 .10 .09 .07 .06 .10 .11
France, 1960–1964 .14 .06 .15 .24 .14 .18 .09
Finland, 1945–1949 .41 .15 .12 .02 .05 .12 .13
Finland, 1955–1959 .13 .05 .40 .11 .15 .07 .10
New Zealand, 1945–1949 .45 .20 .06 .05 .02 .13 .09
New Zealand, 1960–1964 .12 .12 .25 .18 .15 .11 .08
Estonia, 1945–1949 .07 .01 .21 .46 .07 .07 .12
Estonia, 1960–1964 .12 .01 .33 .26 .06 .12 .11
Sweden, 1945–1949 .14 .06 .27 .23 .12 .12 .06
Sweden, 1955–1959 .07 .03 .18 .34 .20 .10 .09
Countries are classified by declining proportion of TEM in the youngest birth cohort
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and even rising in popularity, in Mediterranean countries, like Italy, Spain and
Portugal. In Canada, The Netherlands and New Zealand it is also relatively popular
amongst the oldest cohort, but clearly loses ground amongst younger cohorts. The
MLM-template, that combines postponement and premarital cohabitation, is not
very popular in most countries, but shows a marked increase in popularity in 15 of
the 19 countries in this study. More than 20% of all respondents from the youngest
birth cohort are classified in this template in Norway, Austria, The Netherlands,
Finland, New Zealand and Estonia. Sweden is the only country where this template
is becoming less popular. The ALM-template, with childbearing within a cohabiting
relationship as its most salient characteristic, classifies more than 20% of all
respondents in three countries only. It is popular in France, Estonia and Sweden. In
Sweden and France it is the template that includes the largest proportion of
respondents amongst the youngest cohort. The SCO-template that focusses on
sequential unmarried cohabitation without parenthood, is a relatively unpopular
template, but is clearly becoming more important in Norway, Austria, Canada, The
Netherlands, France, Finland, New Zealand and Sweden. The PDI-template,
characterized by marriage dissolution after entry into motherhood, and thus
implying substantial levels of single motherhood, shows little variation across
cohorts and countries. At least 5% of all respondents are classified in this template
in all countries, but this proportion is much higher in the USA (22% in the
oldest and the youngest cohort) and Latvia and France (18% in the youngest cohort
in both countries). Finally, the SIN-template, characterized by no family formation
at all before age 30, shows a stable picture as well. In most countries, staying
single during young adulthood is a pattern followed by between 5% and 15% of
the respondents. Higher and rising proportions are mainly found in Italy and
Spain.
Figure 1 offers a graphical representation of the changes in the distribution of













TEM TLM MLM ALM SCO PDI SIN
Fig. 1 Changes between the oldest and youngest cohorts in a country in the proportion of women
assigned to specific family-life templates
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oldest and the youngest cohort in the proportion of women who are classified in a
specific template in a specific country. Positive values imply an increase in the
popularity of a specific template, whereas negative values imply a decrease in the
popularity of a specific template. Figure 1 shows that the TEM-template has
become much less popular. The same is true, though to a lesser extent, for the TLM-
template. The MLM and ALM, templates that include unmarried cohabitation and
postponement of childbearing, have become more popular, as is true for the SCO
template. Finally, the proportion of women who follow the PDI- and SIN-templates
has not changed much across cohorts in most countries.
Another way of looking at the results in Table 6 is to see what they imply for our
understanding of the classification of countries. The clearest results are found for
the former Communist countries, with the exception of Estonia. These countries are
characterized by a clear dominance of the TEM-template, and relatively little
change across cohorts. Estonia is clearly different, because the MLM- and ALM-
templates are very popular in this country, implying that childbearing occurs
somewhat later and more often within a consensual union than in other former
Communist countries. The Mediterranean countries Italy, Spain and Portugal,
resemble the former Communist countries rather closely, with one clear difference.
In Spain and Italy—and to a lesser extent in Portugal—union formation and
Table 6 Relative entropy h of the distribution of family-life trajectories across templates (see Table 4)
per country and cohort
1945–1949 1950–1954 1955–1959 1960–1964
Poland 0.598 0.583 0.621
Portugal 0.675 0.621 0.656 0.731
Hungary 0.636 0.676 0.729
Lithuania 0.668 0.718 0.712 0.733
Czech 0.763 0.747 0.752
Italy 0.573 0.598 0.688 0.755
Spain 0.647 0.656 0.669 0.792
Estonia 0.780 0.802 0.841 0.854
Latvia 0.828 0.844 0.820 0.857
Slovenia 0.684 0.768 0.859
Sweden 0.925 0.893 0.886
Finland 0.846 0.904 0.883
Netherlands 0.814 0.894 0.885
Norway 0.766 0.881 0.936
Austria 0.819 0.889 0.943 0.949
France 0.833 0.883 0.947 0.963
New Zealand 0.806 0.885 0.957 0.968
USA 0.921 0.949 0.974
Canada 0.750 0.875 0.943 0.983
Countries are ordered according to the relative entropy of the last cohort available
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motherhood are being postponed, resulting in more respondents being classified in
templates TLM and SIN. However, templates that include unmarried cohabitation
do not gain in popularity. Differences between countries that can be classified as
liberal, conservative and social-democratic, are not very large. In all of these
countries, TEM is losing ground, and MLM, ALM and SCO are gaining ground, due
to postponement of parenthood and the rising popularity of unmarried cohabitation.
Sweden stands out in the sense that it seems to be ahead of the changes in other
countries belonging to this group.
It is clear that major shifts in the proportion of women classified into specific
templates have occurred across cohorts in many countries. But has this also led to an
increase in the variation of different templates, as implied by our variety
hypothesis? To examine this issue, we calculated the entropy of the template
distributions per country and per cohort. In Table 6, the relative entropy is presented
per country and per cohort, and Fig. 2 presents the trends in these results
graphically. Apart from Sweden and the Czech Republic, all countries show an
increase of relative entropy between the first and last cohorts available and, as
clearly shown in Fig. 2, the general trend is one of increasing entropy, i.e., of
increasing variation in the types of family formation trajectories. Evidently, our
third hypothesis holds for the vast majority of the countries studied.
The results of Table 6 also show clear differences between groupings of
countries in their level of relative entropy. In line with our expectations, the
variation in family-life trajectories is smallest in the countries that either belong to
the class of former Communist countries or belong to the Mediterranean welfare-
regime type. Contrary to expectations, the level of variation is not highest amongst
countries that can be classified as belonging to the Social-Democratic welfare-
regime type, but rather in countries belonging to the Liberal regime type. Amongst
women born between 1960 and 1964 the highest entropy is found in New Zealand,














Fig. 2 Displaced graphs of the cross-cohort changes in relative entropy h for 19 countries (numerical
data in Table 6). Each graph was vertically displaced by subtracting the country’s average relative
entropy. The fat line shows the average linear trend with Pearsons’s r2 = .55
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7 Discussion
The aim of this article was to study changes in the family-life trajectories amongst
women born between 1945 and 1964 in Western societies. Most theories suggest
that the variation in these trajectories has increased as a result of the postponement
of marriage and motherhood and the increasing popularity of unmarried cohabi-
tation and union dissolution. We used a number of innovative methods to test a set
of hypotheses about the extent and direction of the changes in family-life
trajectories.
Our first hypothesis stated that the level of turbulence of family-life trajectories
increased across cohorts. By turbulence, we mean not just that the number of
family-life events in the transition to adulthood is increasing, but also that the order
of states becomes less predictable and that the variance of the durations spent in
different states decreases. To test this hypothesis, we used a new indicator that takes
all three of these aspects into account. The results show that, contrary to our
hypothesis, in the majority of countries the level of turbulence of the family-life
trajectories was rather stable, even in countries that are often regarded as
frontrunners in demographic change like The Netherlands and Sweden.
The second hypothesis stated that family-life trajectories of women within a
country would become more dissimilar across cohorts. We measured the similarity of
family-life trajectories by calculating the number of matching subsequences of these
trajectories, taking the duration of each position and the frequency of occurrence of
different subsequences into account. Strong support for this hypothesis was found. In
all countries, except Latvia, Poland, Lithuania and the Czech Republic, a clear
increase in dissimilarity of family-life trajectories was observed.
Our third hypothesis stated that the variation in different types of family-life
trajectories would increase across cohorts within countries. To study this issue, we
constructed seven ideal types of family-life trajectories, called ‘templates’,
calculated the distance between individual trajectories and these templates using
the distance measure developed to test the second hypothesis and classified
individual trajectories according to their closeness to the seven templates. The
results showed that the dominance of one type of family-life trajectory—traditional
family formation, characterized by early marriage and motherhood—clearly
decreased in countries belonging to the social-democratic, liberal and conservative
welfare-regime type, but that this was much less the case in Mediterranean and
former Communist countries. At the same time, several other types of trajectories,
in particular Traditional Late Motherhood—characterized by postponed marriage
and motherhood—, Modern Late Motherhood—characterized by a spell of
unmarried cohabitation before marriage—and Alternative Late Motherhood—
characterized by parenthood within a consensual union rather than within
marriage—were all becoming more common amongst young adults. Taken together,
a clear increase in variation in the types of templates was observed in all countries,
except in Sweden, the Czech Republic and, to a lesser extent, The Netherlands.
These results offer strong support to the idea that the family-life trajectories
of young adult women all across the Western world are becoming more
de-standardized. Trajectories are becoming more dissimilar and the variation in
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the types of trajectories is increasing. At the same time, some interesting additional
conclusions can be drawn. First, the rejection of our turbulence hypothesis shows
that an increase in the variation of trajectories between individuals does not
necessarily imply that the average trajectory itself becomes more turbulent as well.
To put it differently; amongst younger cohorts, individual family-life trajectories are
not much more eventful, but there is a much stronger variation between individuals
in what exact events actually occur. Second, the decrease in variation in family-life
trajectories observed in Sweden and, to a lesser extent, also in the Netherlands,
suggests that new standards may be emerging in these countries. In that sense, it is
not impossible that a process of re-standardization will occur in countries that have
experienced the Second Demographic Transition.
The fourth hypothesis suggested that de-standardization would have progressed
furthest in countries characterized by a social-democratic welfare-state regime,
followed by countries characterized by a liberal or a conservative welfare-state
regime. Former Communist countries and Mediterranean countries were expected to
show the least de-standardization. The results partly confirmed our expectations, but
quite clear deviations from expectations were observed as well. In line with
expectations, former Communist countries showed little turbulence and little de-
standardization. In addition, hardly any increase in turbulence and dissimilarity of
family-life trajectories was observed, suggesting that family formation in the
Communist era was strongly standardized. Estonia was the only clear exception to
this picture, probably due to the wide diffusion of living in a consensual union, even
in the Communist era. Little turbulence and de-standardization was also found in
Mediterranean countries, but—contrary to what was observed in former Communist
countries – some cross-cohort changes were observed. In Spain and Italy a clear
postponement of marriage and motherhood was visible. Not only was the proportion
of young adult women characterized by late motherhood increasing, the same was
true for the proportion of women characterized by the postponement of union
formation until after age 30. The small difference between countries belonging to
the social-democratic, liberal and conservative welfare-regime types is probably the
most surprising result of all. Scandinavian countries did not stand out with regard to
turbulence, dissimilarity or template type. Although Sweden clearly confirmed its
reputation as one of the countries leading demographic change, Norway and Finland
showed patterns that were observed in many countries of the conservative and
liberal welfare-regime types as well. A final surprising fact is that the USA was
clearly one of the most de-standardized countries of all. It topped the board with
regard to dissimilarity, also showed high turbulence, and its template distribution
was rather uncharacteristic. It seems that it was the widespread occurrence of out-of
wedlock childbearing, in combination with a relatively high rate of union
dissolution, even in the presence of children, that made the USA one of the most
de-standardized countries in the Western world.
Methodologically, this article introduced a number of new methods to study
trajectories in a holistic fashion. We think that the results of the substantive analyses
attest to the usefulness of these methods. What makes them particularly attractive
is that, in contrast to most other methods to analyze sequences, these methods
incorporate the duration of states in a substantively meaningful and verifiable way.
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At the same time, a number of limitations of our study should be mentioned.
First, there are obvious limitations that arise from the nature of the data.
Retrospective data inevitably suffer from inaccuracy and incompleteness, all the
more so amongst older cohorts. So, de-standardization may be underestimated
amongst older cohorts since these cohorts will remember fewer events and probably
tend to underreport short spells of any nature. Furthermore, the data limit our view
on family-life trajectories since trajectories are not observed after age 30:
substantial levels of de-standardization might occur beyond that age. Finally, some
types of living arrangements do not appear in our state space, with underestimation
of entropy as a result. For example, amongst younger cohorts couples may live
together part time, i.e., live together for a limited number of days per week. Another
example is part-time parenthood: shared childcare by different households.
Second, biasses and limitations might arise from our choices of method. Ideally,
the choice of a specific method should be guided by a well-articulated scientific
theory. However, theories about demographic change are usually rather ‘fuzzy’ and
do not lead to clear-cut operational decisions. As a result, we made a number of
methodological decisions that could be disputed. So, although we feel that we have
good arguments to propose our measure of turbulence, it is just one of many
possible operationalizations. Next, we used the number of matching subsequences
m(x,y) as the building block of both distance (Eq. 4) and similarity (Eq. 5). Again,
this is an arbitrary choice although we feel it is well defendable in social science
applications. At the same time, we know that it is possible to construct other
Euclidean and non-Euclidean metrics. Interestingly, Bru¨derl (2004), using the
OM-metric and a slightly more restricted state space, found increasing
de-standardization amongst young male and female West-Germans. Our results
on increased variation in the kinds of trajectories certainly depend upon the
choice of the templates: with different templates we would probably have found
different distributions. Furthermore, it is not clear that the templates characterize the
clusters that are constructed with them: templates may well have a relatively
peripheral spatial position in their own cluster. Finally, our choice to use entropy to
describe probabilistic variation is arbitrary; we might just as well have chosen
Gini’s index (Gini 1921) or some other coefficient.
These limitations notwithstanding, we feel that the methods introduced in this
article lead to interesting results. Moreover, the applications presented here do not
exhaust these methods’ possibilities. For instance, researchers interested in studying
the factors that influence the level of turbulence of family-life trajectories could use
the turbulence indicator as a dependent variable in a regression model. Furthermore,
these methods could also be used to study the consequences of disorder in the life
course (Rindfuss et al. 1987), by calculating the turbulence or the distance between
an individual’s family-life trajectory and some predetermined template and using
this as a dependent variable predicting well-being or socio-economic achievement.
Finally, there is no reason to limit the applicability of these methods to family-life
trajectories during young adulthood. They could also be used to study these
trajectories over a longer period of a person’s life, or to study trajectories that
include a larger number of states, either in the family-life domain or in several
different life-domains at the same time.
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